A yellow, aerobic, Gram-stain-negative, non-motile, rod-shaped and non-flagellated bacterial strain, designated T16R-129 T ,
The genus Terrimonas, belonging to the family Chitinophagaceae within the phylum Bacteroidetes, was first proposed for two species, Terrimonas lutea and Terrimonas ferruginea. T. lutea was isolated from garden soil and newly classified into the novel genus while T. ferruginea, which was also isolated from soil, was reclassified from 'Flavobacterium ferrugineum' into the genus Terrimonas. Later, the descrition of the genus was emended by Zhang et al. [1] and Jin et al. [2] . The genus was characterized as accommodating strictly aerobic, Gram-negative, nonmotile, non-gliding, non-filamentous single rods. Colonies are red, yellow or white. Major cellular fatty acids are iso-C 15 : 0 , iso-C 15 : 1 , iso-C 17 : 0 3-OH and summed feature 3 (including iso-C 15 : 0 2-OH, C 16 : 1 !6c and/or C 16 : 1 !7c). The predominant quinone is menaquinone 7 (MK-7). The G+C content of the DNA is 41.0-48.9 mol%. At the time of writing, six species names in the genus have been validly published and these species were isolated from habitats such as soil, freshwater spring and sludge. Recently, two more species, Terrimonas crocea and Terrimonas rhizosphaerae, which were isolated from glacier and soil, respectively, were described [3, 4] .
During analysis of the bacterial population from rhizosphere of tomato, many strains were isolated. A tomato plant was collected from a farm on Buyeo-gun of Chungcheongnam-do, South Korea (36 17¢ 36.25¢ N 126 55¢ 54.25¢ E). The rhizosphere soil was suspended in sterilized water and serially diluted to 10
À8
. The samples of each serial dilution were spread onto R2A agar (BD) medium. Strain T16R-129 T was sub-cultured to obatin a pure colony. For long-term preservation, the strain was lyophilized on a suspension of the cell mass and 15 % (w/v) skimmed milk.
The 16S rRNA gene was PCR-amplified using the primer set 9F and 1512R [5] , and sequenced by Genotech. A nearly full-length sequence of the 16S rRNA gene was compiled using SeqMan software (DNASTAR). Levels of sequence similarity with closely related species were calculated through EzBioCloud (http://www.ezbiocloud.net/) [6] or NCBI BLAST (https://blast.ncbi.nlm.nih.gov/Blast.cgi). The 16S rRNA gene sequences of related taxa were obtained from the GenBank database or EzBioCloud. Multiple alignments were performed using the SILVA Incremental Aligner [7] . Evolutionary distances were calculated using the Kimura two-parameter model [8] . Phylogenetic trees were reconstructed via the MEGA 6 program [9] with the neighbour-joining [10] , maximum-parsimony [11] and maximum-likelihood [12] methods. Bootstrap values were calculated based on 1000 replications [13] T clustered with Niabella species (Fig. 1) .
Cell morphology was examined by phase-contrast microscopy (AX10; Carl Zeiss) and transmission electron microscopy (LEO model 912AB) with cells grown at 28 C on R2A agar for 3 days. Gliding motility was checked according to the procedure described by Bowman [14] . Gram staining was tested with the Difco Gram staining kit according to the manufacturer's instructions. To test the temperature and pH range for growth, cells were grown at various temperatures (4, 10, 15, 20, 28, 30, 35, 37, 40 and 45 C) and pH (5.0-10.0 in increments of 1.0 pH units) on R2A agar medium. pH was adjusted with citrate/phosphate buffer (pH 5.0-7.0), Tris/hydrochloride buffer (pH 8.0-9.0) and carbonate/bicarbonate buffer (pH 10.0). Tolerance to NaCl [0-5 % (w/v) in increments of 1 %] was determined in R2A broth. Oxidase activity was evaluated by oxidation of 1 % paminodimethylaniline oxalate and catalase activity was determined by measurements of bubble production after the application of 3 % (v/v) hydrogen peroxide solution. The presence of flexirubin-type pigments was determined by flooding the cell mass taken from agar plates with 20 % (w/v) KOH [15] . Hydrolysis tests were performed using R2A agar medium supplemented with the following substrates: casein (1 %, w/v), CM-cellulose (1 %, w/v), hypoxanthine (0.5 %, w/v), starch (1 %, w/v), Tween 80 (1 %, w/v), tyrosine (0.1 %, w/v) or xanthine (0.5 %, w/v). The DNase test was conducted on DNase test agar (Difco). API 20NE, API ID 32GN and API ZYM kits (bioM erieux) were used to determine biochemical properties, assimilation of carbohydrates, acid production from carbohydrates and enzymatic activities, according to the manufacturer's instructions. Cells were aerobic, Gram-stain-negative, mesophilic, non-flagellated, non-motile and rod-shaped (Fig. S1 , available in the online Supplementary Material). Colonies were yellow and irregular after 3 days of incubation on R2A agar medium at 28 C. The phenotypic characteristics of strain T16R-129 T are given in Table 1 and the species description.
The fatty acid profiles of strain T16R-129 T , Terrimonas aquatica KACC 14981 T , T. crocea KACC 19253 T , T. ferruginea KACC 11310 T , T. lutea KACC 13047 T , T. pekingensis KACC 18795 T and T. rubra KACC 18796 T were determined using cells grown on R2A agar at 28 C for 2 or 4 days. The fatty acid methyl esters were prepared, separated and identified according to the instructions of the Microbial Identification System [16] . Menaquinones and polar lipids were extracted and analysed according to the method of Minnikin et al. [17] . Polar lipids were separated using twodimensional TLC, and each polar lipid was identified with specific reagents: total lipids with molybdophosphoric acid, amino-group-containing lipids with ninhydrin, phosphorus-containing lipids with molybdenum blue, sugar-containing lipids with a-naphthol and quaternarynitrogen-containing lipids with Dragendorff's solution. The G+C content of the DNA was determined by the fluorometric method [18] using SYBR Green 1 and a real-time PCR thermocycler (Bio-Rad). The major fatty acids of strain T16R-129
T were iso-C 15 : 0 (40.9 %), iso-C 17 : 0 3-OH (23.1 %) and iso-C 15 : 1 G (13.2 %), and the minor ones were C 16 : 0 (4.3 %), summed feature 3 (including C 16 : 1 !6c and/or C 16 : 1 !7c; 3.4 %), anteiso-C 15 : 0 (2.7 %), C 17 : 0 3-OH (2.3 %), C 16 : 0 3-OH (1.7 %), iso-C 16 : 0 (1.1 %) and iso-C 15 : 0 3-OH (1.0 %) ( Table 2 ). The fatty acid compositions among Terrimonas species were similar, although there were variations in the amounts of some fatty acids including summed feature 3 ( Table 2 ). Strain T16R-129
T had phosphatidylethanolamine, two unidentified aminolipids, two unidentified aminophospholipids and five unidentified polar lipids (Fig.  S2) . Members of the genus Terrimonas have phosphatidylethanolamine as a major polar lipid, plus unidentified aminophospholipids, unidentified polar lipids, unidentified glycolipids and unidentified aminolipids [2, 4, 19] . The polar lipids of strain T16R-129
T were similar to those of members of the genus Terrimonas except for differences in some minor components. The predominant isoprenoid quinone of strain T16R-129
T was MK-7, which was also shown in all members of the genus Terrimonas. The G+C content was 46.0 mol%, which was within the G+C content range (41.0-48.9 mol%) of the genus Terrimonas.
Phenotypic and genotypic differences, especially regarding growth conditions, flexirubin-type pigment production, hydrolysis of various substrates, assimilation of carbon sources, enzymatic activities, polar lipid profile, fatty acid profile and 16S rRNA gene sequence similarity values, between strain T16R-129 T and members of the genus Terrimonas indicated that it can be clearly distinguished from recognized species in the genus Terrimonas. On the basis of the results from this study, strain T16R-129
T should be classified as a representative of a novel species in the genus Terrimonas, for which the name Terrimonas terrae sp. nov. is proposed.
DESCRIPTION OF TERRIMONAS TERRAE SP. NOV.
Terrimonas terrae (ter¢rae. L. gen. n. terrae of/from soil).
Cells are aerobic, Gram-stain-negative, non-flagellated, non-motile and rod-shaped (0.5-0.8Â1.5-2.5 µm). Colonies are yellow and irregular. Grows at 15-40 C (optimum 28-30 C) and pH 7.0-9.0 (optimum, 7.0). It grows without NaCl, and does not grow in the presence of 1 % (w/v) NaCl. Hydrolyses aesculin, CM-cellulose and tyrosine, but not Terrimonas rubra M-8 T (JF803808)
Terrimonas ferruginea DSM 30193 T (AUDS01000006)
Terrimonas aquatica RIB1-6 T (FJ347757)
Terrimonas arctica R9-86 T (KJ631121)

Terrimonas crocea M1-33108 T (KX139009)
Terrimonas terrae T16R-129 T (KX417306)
Terrimonas lutea DY T (AB192292)
Terrimonas pekingensis QH T (JF834159)
Terrimonas rhizosphaerae CR94 T (FJ772030)
Ferruginibacter lapsinanis HU1-HG42 T (FJ177532)
Flavisolibacter rigui 02SUJ3 T (HQ436499)
Flavisolibacter ginsengiterrae Gsoil 492 T (AB267476)
Flavisolibacter ginsengisoli Gsoil 643 T (AB267477)
Niastella yeongjuensis GR20-13 T (DQ244076)
Niastella koreensis GR20-10 T (CP003178)
Niastella populi THYL-44 T (EU877262)
Parasegetibacter terrae SGM2-10 T (KJ634465)
Parasegetibacter luojiensis RHYL-37 T (EU877263)
Flavitalea populi HY-50R T (HM130561)
Flavitalea gansuensis JCN-23 T (GU295962)
Parafilimonas terrae 5GHs7-2 T (KF934397)
Flavihumibacter petaseus NBRC 106054 T (BBWV01000016)
Flavihumibacter cheonanensis WS16 T (KF309176)
Flavihumibacter solisilvae Growth at 1 % (w/v) NaCl
Hydrolysis of:
Esterase lipase (C8) a-fucosidase, but negative activity for esterase lipase (C8), lipase (C14), a-chymotrypsin, b-glucuronidase and a-mannosidase. The major fatty acids (>10 %) are iso-C 15 : 0 , iso-C 17 : 0 3-OH and iso-C 15 : 1 G. The major respiratory quinone is MK-7. Polar lipids are phosphatidylethanolamine, two unidentified aminolipids, two unidentified aminophospholipids and five unidentified polar lipids.
The type strain is T16R-129 T (=KACC 18787 T =JCM 31603 T ), which was isolated from the rhizosphere of a tomato plant collected at a farm located on Buyeo-gun of Chungcheongnam-do, South Korea. The DNA G+C content of the type strain is 46.0 mol%.
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